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2. The Theory of Change of Shifting Grounds
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Knowledge: Capacity building:
Research P Negotiated Approach
I_nclusiver_;e_ss & equity
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Context: Deltas, peri-urban,

ecological, other pressures
and surface water uses

Willingness and
Institu- capacity to engage in

= e (" Exchange of needs, |

visions, values, gaps,

Experience serious

gales Algtoundiater Equip people to
\ / — : transform their
| Integration: /" Basis for further dialogue local environment
GW Scenarios towards shared in their own way
Game theory & gaming understanding of processes
Narrative/property rights \ & ctures ision
Index-based (MGPAT)




3. Research results
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South KCC and 3 adjacent unions

Land Use Change

Area in Square Kilometer
ot gl el e
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and Sand
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4. Experiences with the Negotiated Approach
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5. Plenary discussion, questions and reflections
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6. Annexes
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Shifting grounds: institutional transformation,
enhancing knowledge and capacity to
manage groundwater security in peri-urban
gangetic delta systems

Leon Hermans

Shifting
79 Grounds

FUDelft SaciWATERS  @eus

_NWO s enos L8

Shifting
79 Grounds

Sustainable groundwater management in peri-urban areas.

Enhance understanding and build capacity
Peri-urban villages near Khulna and Kolkata.
Focus on local level, with local stakeholders

Research on groundwater, livelihoods and institutions.
Linked to capacity building through “Negotiated Approach”.

4 years. Funding: NWO — UDW. Lead partner: Delft University
of Technology




Peri-urban areas:

 Transition zones during
urbanization

* Dynamic areas
— social composition and
— physical change

» Heterogeneous actors

» Institutions outdated,
overlapping, difficult to
enforce and sustain

=

Groundwater management:

Critical resource for local
livelihoods and WASH
Invisible resource
Increasing pressures and
use

Visible in conflicts and
tensions




Knowiedge:
Research PhDs
& postdoc

Context: Deltas, peri-urban,

ecolngical, other pressures
ard surface water uses

Institu-
tions

Soco-
Econ.

Ground
water

Integration:

GW Scenarios

Game theory & gaming
Narrative/property rights
index-based (MGPAT)

Capadity building:
Negotiated Approach

Inclusiveness & equity

LD
underssann.,
peoablems,
dependemoes

Willingreess and
capacily b engage in

_ dislopae vilage-pv't

Extharge of needs,
wislors, wolues, gaps,
means eic

- Espenience wrious

Rar-"*anl

" Basis for further dialogue

towards shared

\

~

Mde

& structures for vision

L

Equip people to
transform their
local environment
in their own way

Today: Results, Review, Reflect

* 3 Researchers: Groundwater modelling (BUET),
Livelihoods (SaciWATERs), Institutions (TU Delft)

* 3 Capacity building partners: Both ENDS (coord), The
Researcher (Kolkata), JJS (Both ENDS)

* What have we achieved? How? And what will future
bring?




Groundwater System Mapping
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PhD Student, IWFM, BUET, Bangladesh
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About the research

Research focus:
Groundwater security in coastal peri-urban areas of South Asia

Aims and goals

= Evolution of peri-urbanization around Khulna city

= Investigation of relationship between peri-urbanization and groundwater
security

= Analyze relative roles of this relationship in diverse peri-urban settings.

@>



Urbanization in coasta

anges

Peri-urban in South Asia

Urbanization accompanied by growth of peri-urban areas

Characterizing peri-urban

* Changing land use
* Multiple claimants

* Flows of goods, services and resources

* Social heterogeneity

* Changing locus of control over natural resources

* Groundwater is often the principal source of water
* And/or an increasing dependency on groundwater
* Increased pressure on groundwater

* Enhancing GW security risk in peri-urban areas

Processes beyond peri-urban areas may be important:
* Huge abstraction in city area to meet increasing demand
* Everincreasing agricultural water abstraction in rural areas

geita Nas Deen a Continuous process.

Groundwater security is
conceptualized as:

“the availability of water
throughout the year with
acceptable level of quality,

accessible to people of
different stakes, with
tolerable level of risks
resulting from climatic and
socio-economic processes”.

*Review of secondary literature/reports
sScoping visits to field sites
#Direct observation

sFocus group discussions
®in-depth interviews
=Questionnaire survey at households
sWater audit

s3atellite based image analysis
*Data collection (GWL and salinity)
sAnalytical works

=Developing mathematical model

Methodology

@A



Studied peri-urban sites in Khulna
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Google Earth

Diversity of peri-urbanization characteristics
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= About 56.6% are loc! nhabitants and remaining £3.4% HH are in-migrants (Hogiadanga)
*  In-migrants are form Morelganj (Bagerhst), Khuina aty and upazilas of Koyra, Dumuria and Shymnagar




Diversity of peri-urbanization characteristics

N 0 0 O T BT T

| Mixed Land use (LUC)  +~ o ++ -+ U ++ |

South KCC and 3 adjacent unions significant increase in

built-up areas in and
o around Kkhulna city
(15.07% in 1996 to
2574% in  2016);

L reduced by 5%
- B2, | (satell >

o 1 e mws

..... pysis)

Diversity of peri-urbanization characteristics

Real estate boom and industrial growth along roack

More of less
sirmilar

=0 growth in 2 .
other parl- A2 f
urban sites s 5 2 .
o | S

@dwmmmhwmm
Industries are progressively extracting groundwater

Shrimp ghers has grown using groundwater
Integrated farming (fish and poultry)
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Diversity of peri-urbanization characteristics

Livelihood + - _— ——— -
heterogeneity
beswn Hae I'h: o Wabas
Inhabitants with urban
resources dependent are

mmmmmm

being increased, exists

heterogeneous livelihoods.

(3311}

Diversity of peri-urbanization characteristics

N ) e L I O T

* City waste dumping station just besides Hogladanga.
* Two canals, carrying city and medical wastes, passes
through Chak Ahsankhali.




Hydrogeologic constraints

Coastal aquifers are hydro-geologically very complex, with high
degree of spatial vaniability.
Unavailability of suitable aquifers (thickness and quality). it
limits the number of tubewell sunk.
- Chak Ahsankhali (suffers in access to GwW) & Sanchibunia
(not a issue in access).
The shallow aquifer (~ 350 ft) taps for drinking water (ie.
Nikhamar).

Otherwise tapped for domestic purpose (i.e Hogladanga)
Shallow aquifers are saline where nearby tidal rivers/canals, like
Chak ahsankhali, Tetultala, Sanchibunia, South Labonchara.

Groundwater security risks

Hydrogeologic constraints

Where water s not found at acceptable quality in shallow
aquifer, the second aquifer is tapped ranging from 600 to 200
ft

Pumping cost increases substantially with depth, which
conflicts with affordability.

For eample, in Hogladanga, Chak Ahsankhali,
Tetultala and South Labonchara

Cross-Secton A8, W.E Drection

Complex hydrogeology

Groundwater security risks




Dimensions of groundwater (in)security
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Dimensions of groundwater (in)security
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Increazed dependency on GW  +++++
(drinking)

GW irmigation - ——— ———
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Dependence on deep aquifer  ++++
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* Dependency upon surface water is relstively high for domestic uze

* HHs shift to GW from SW curing dry sesson because of shortage of
w
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Dimensions of groundwater (in)security

Seasonal deciination of GWT  +++
: t-.l—_-m
(e
i v s =  Declining trend of GWT of 3 unions.
i . s Surface of maximum depth to GWT
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' N Data Source: DPHE (2015)

Dimensions of groundwater (in)security
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in dry season
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* Groundwater table depletion is the major cause of water insufficiency
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Dimensions of groundwater (in)security

Mmpmmhﬂw
[health, distance & time)
= All the newly constructed houses/buildings, Community Tubewells
people have installed tubewells to meet 100w
their water demand. This has been in case in =
Sanchibunia, Nijkhamar, 5. Labonchara. o
= At ChakAhsankhali where deep tube-wells -
have been limited, one deep tube-well 12
serves about 50 to 60 households and often 1
m.samn - ew tdmana B 2] N e Mewatah
= Besides, there is no conflict at Tetultala S
whereas found few tubewells.

Hydro-geologic analysis and modelling

Simulated GWL at Jalma Union
L e N e W a1
- : . A

Simulated GWL at Batiaghata Union

Simulated GWL at Gangarampur Union

C e

about 6,645 . e
sgkm; covers 25

includes 66
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* Total cropped area for Aman has declined significantly in last 5 years
* More or less unchanged Boro cultivation (slight increase!)
* Land leased increased from 63.5 percent to 71.1 percent for Boro

Heavy withdrawals at peri-urban areas

¥

[ O TR T OO OO .
GW for commercal / - —— - _ — —
industries
Che~ge in loro rice cuhivation {sores|

e Heavy local point withdrawals may

impact groundwater level locally
especially for the shallow aquifer.
Irrigation pumping within peri-urban
area, if persistent in considerable
volume, may lower the groundwater
level locally, impacting nearby hand
tube-wells sunk in the shallow
aquifers.

Processes beyond peri-urban areas

Regional GW irrigation

GW extraction from city well fields

e pee 0 i ST
i i
.._ i 1 /’A R :
Yand — = 3:..'._,"
. ) -{ i ~;:':"
- K L
D [ ==
f 3 -— regionally as well as locally = KWASA supplies 119 million liters (mainly GW)
AV 3 = (Batiaghata) every day against demand is 240 million
L. { ¥ - * Lowering trend of GW table more | . peri-urban Sanchibunia is only 5-7 km away
N = prominent in pre-monsoon in SW from these production tubewells (~86 nos)
7 E; reason . about 10,000 HTWs mostly located
! = * May have impacts on GW in khulna |  at slum areas and road sides
- peri-urban areas [Hogladanga) - Impact may extend to peri-urban areas (Chak
- Ahsankhali, Sanchibunia , 5 Labonchara)




Rapid peri-urbanization takes place in south and western parts of KCC over the |ast decade.
There is diversity in Khulna peri-urban areas in terms of the extent of dominant characteristics peri-
urbanization viz. changing demography, heterogeneous livelihood, changing land use and multiple claimants of
water.

Peri-urban community faces groundwater security risks in terms of availability, quality and access.

Coastal aquifers are hydro-geologically very complex, with high degree of spatial variability. It limits the number
of tubewell sunk, in turns access to GW.

Proximity to the rivers and/or canals carrying saline water is one important factor for groundwater salinity in
the shallow aquifer. Otherwise, deep aquifer is tapped for all purposes.

Increased pressure on groundwater because of increase in population and emergence of multiple daimants on
water (industries, aquaculture, etc.).

Land use change within the peri-urban areas appears to be a less significant in affecting groundwater.

Huge irrigation abstraction from the shallow aquifers in adjacent rural area impacts lowering of GWT in peri-
urban areas. But the most plausible reason for deep aquifer is the huge abstraction of groundwater in the city
area. Groundwater model also indicated this phenomenon.

Peri-urban areas of Kolkata are also facing same kind of problems

Thank you

>>



Socio-Economic and Multi-Dimensional
Index Research

Poulomi Banerjee, SaciWATERs

*‘ e, Shifting
N7 Grounds

Outline of the Presentation iz

* Overall Objective and Research Questions
* Survey Design and Sample Size

* Case studies : Drinking Water scenario

* Irrigation: Bodai and Tihuria

* GroundWater Poverty Index (GPI)

* Conclusions and Way Forward

>A



Overall Objective and Research Questions

#Shl’hn('
< Grounds

* An improved understanding of the impact of the urbanization process
on groundwater security and identify areas of prioritization and
interventions for its effective management in peri-urban Kolkata and

Khuina
* Research Questions:

» To what extent urbanization process, infused by social differentiation, economic
status and engineering principles have transformed household’s choices of
drinking, domestic and irrigational sources in selected peri-urban villages?

* What are the areas of priority for negotiation and interventions in order to
improve the groundwater status of the peri-urban households?

Methods

* Qualitative : RRAs, Participatory Mapping and
Visual Observations, Key Interviews and Group
Discussions

* Quantitative: Household Survey (Descriptive
Statics, GIS mapping and composite index)

» Survey Design (Quantitative): Livelihood choices (
Stratification criteria)

* Sample size is the exact proportion of all identified
groups in actual total population

« Qualitative survey design: Sources of Irrigation,
Types of Tenancy

*'.l..h 4
 Garsurdy

sample Size (Household Survey)

| Tihuria | Bodai | Hogladanga | Matomdanga |
563 641 461 421
128 130 100 a3

Sample design
I T R
Tihuria 10 5

Bodai 16 7
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Bangladesh

Hay o Bemgal

Bodai: Some Facts

* N24 Pargana,
Barrackpore Il, Bodai GP,
25 Kms from KMC
through Kalyani
expressways, Jessore
road

* 4 Clusters with Muslims
(80%), Hindus (15%) and
migrants (5% )




Tihuria: Some Facts

= S 24 Pargana, Sonarpur Block,
Kheyadaha GP,

* Unique socio-economic
compaosition

* 5 clusters: Majher Para, Pashim

Para, Purbo Para, Dakhin Para and
Maulali

* 300 years of urbanization
processes

« Meatro rail at Garia is about 7 km
from the village

l_"l'.l.‘

NAYABAD

Social Map of Tihuria Wi

KHE ADAHA

DIHI
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Hogladanga: Some
Facts

* Jalma Union and Batiaghata
Upazila

* Considerable migrant
population since 2005 from

* Favored destination of real
estate agents and land
appropriation by private bodies

* 3 DPH active tubewells

Social Map of Hogladanga Village

#jlu"--u
! Groundy

Legend
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Matomdanga: Some Facts

* Attra-Gilatola Union and Phultala
Upazila

* Haphazard industrialization and
public appropriation of resources

* Extensive usage of groundwater by
cantonment board and industries

* Higher dependence on private tube
wells

Source: IS, 2018
The Percentage Distribution of Primary Drinking Water Won
sources
Piped water supply has GW
No direct household connect

A S A O A
(N -
1 D]
{4

B
S Y | e e
TR ey ot g o b ke
-——— e

DTWs are significant sources
for all the four villages
DTWs for PU Kolkata are
publicly managed, while it is
not always the case for
Khulna

Strong presence of private
water markets in PU Kolkata
Dependence on vulnerable
sources are high for
Hogladanga

><



The Percentage Distribution of Domestic Water sources across ¥ ...

T

seasons
1007
0%
e I I Dependence on common
0% sources are relatively high
o for Hogladanga
m 1
agh Dependence on ponds and
3% other common sources are
20% lowest in Tihuria and
1:: absent in lean period
Rainy Dry Rary oy e | ovy | ory
Tihuria Sadmi Hosaisdangs Matamcanss
W Piped water B Deep tubewel
B Shallow tuoewsl Frivate well (<20m|
B Communal wed [>20m) o R mervesting ¢ iner (open|
B Fond, mie

Class wise Insufficiency of drinking water from primary source (%), 2016

Clazs Vilage Rarely | Ofen Ahwayz No rezponze Total
NG
Lower dass Tihuria (41) 24 244 479 122 100
Bodai (13) 0 615 385 0 100
Hogiladanga (41) 73 196 70.7 24 100
Matamdanga (32) X 343 | _\Qs/ 0 100
Niddie clazs Tinuria [63) 203 315 183 294 100
Bodai (72) 169 50 153 178 100
Hogladanga (50) 78 2 0 100
Matamdanga (40) 775 25 5 100
Upper class Tihuria (23) /8267 43 03 13 100
56 33 0 o1 100
Hogiadanga (9) 66.6 333 0 11 100
Matamdanga (21) I\n / 22 2 0 100
Source: Primary survey. Number of sample households in parentheses.

A9



Class wise insufficiency of domestic source (%), 2016

Class Village Never Veryoften |  Always

Lower class Tihuria (41) 195 42 293
Badai (13) 0 40 615
Hogaladanga (41) 14.6 683 i 24 J
Matamdanga (32) 444 56.3 \ 94 /

Middle class Tihuria (64) 46.8 344 156
Badai (72) 348 319 236
Hogaladanga (50) 56 36 0
Matamdanga (40) TSN 325 0

Upper class Tihuria (23) Q5.7 0 0
Badai (45) 68.3 222 0
Hogaladanga (9) | 333 } 55.6 0
Matamdanga (21) \77_2 / 238 0

Source: Primary survey. Number of samﬂ%ﬂ&'lseholds in parentheses.

Economic status wise percentage distribution of sample
households by primary source of drinking water, Tihuria, 2016

Source Most of the year Peak Season Lean Season
PHED water supply | lower | middle |uppe | Total | lower | mid |upper |Total |low [ middl |upper |Total
{Common stand- r die e |e
post) 244 |359 |261 (305 |22 31. |217 |266 |24.|311 |26.1 |32
3 -
Deep tube well 341 |266 |348 (305|341 |25 348 (297 |34.|234 (304 281
1
Shallow tube well 4:3’__5.1_—--4&— T 3T |33 3T 24431 143 |31
Bottled water QG\ 328 (348 |344 |415 |40. |39.1 |406 |39 344 (311 i |
6 e |
— — it
Total (%) 100 (100 |[100 |100 |100 |100 (100 100 10 100 |100
0
Totz| Households 41 64 23 128 (41 |64 |23 128 (41 (&4 23 128




Reason for insufficiency in drinking water source (%),

2016
Reason Tihuria | Badai | Hogaladanga | Matamdanga

Erratic supply from public source 195 10 11 10.8

Location of the house on an elevated terrain 0 23 1 0

House situated in the rear side of the village| 55 0 10 0

where the water does not reach

6
: |

Mot applicable 331 2

Total m 100 100 100 100

Total households 128 | 130 100 33

Source: Primary survey.
Quality of household's drinking and cooking water before
treatment (%), 2016

Quality Tihuria Badai Hogaladanga Matamdanga

No response 0.8 0 1 0
Do not know 3.9 0 5 1.1
Very bad 157 7.7 0 8.6
Very good 0 0.8 7 6.5
Total (%) 100 100 100 100
Total households 128 130 100 93

Source: Primary survey.




Pumping hours (%) in Boro cultivation by source of irrigation,
2016

Source Tihuria Badai Hogaladanga | Matamdanga |
Last 5 Last By Last 5 Last 5
year | years | year | years | year | years | year | years
3go 3go 3g0 SR
Khal 33 | 166 | 0.0 00 | 205 | 208 | 0.0 0.0
Ponds ~ 00 [ 00 | 00 | 10 | 58 | 68 | 00 | 06
Shallow tubewells with 00 | 00 L 373——154 12151221 4 51
electric pumpset _ S|
Shallow tubewells with 912 | 742 | 06 00 | 487 | 421 | 83.7 | 761
diesel pumpset N
‘Wells without pumpset 112
Deep electric tubewell 0.0 00 | 721 | 836 | 27 24 7.4 6.9
| Wastewater 55 9.2 0.0 0.0 0.0 0.0 0.0 0.0
[Total pumping hours (%) | 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100
Total pumping hours 1095 | 566 | 5029 | 4135 | 5511 | 3325 | 4295 | 3113
w
Source: Primary source.

Percentage distribution of irrigated area under aquaculture by w

primary source of irrigation, 2016

el
(15.5)

wn I s
% 0% «£% 60% 80% 100%
B Wastewater canal EFPonds/ Fhal
= Shatlow tubewell (elecrric/ duesel) Wells wehout pumpset
B Deep cdectric tubewell
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Pumping hours (%) in aquaculture by primary
source of irrigation, Khulna,

Hogladanga
(2265)

Matamdanga
(1332)

0% 10% 0% 30% 40% 50% 60% 70% S0% 90% 100%

WEhal B Ponds
B Shallow: cuberell {electeic pumpser) M Shallow: tubersell (diesel pumpser)
B Wells sndhour pumepset B Deep electsic mubere=ll

Percentage change in distribution of irrigated area under Boro
cultivation by primary source of irrigation, Khulna, 2016
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Indicators for Measuring Ground Water Poverty (GWP)

2) Quality of Household's Drinking and Cooking Water (Before
Treatment)

N T
2) % Gross Irrigated Area
R~

Capadty and storage 1) Highest Level of Education among Household Members

2) can household head read newspaper

3)Highest level of schooling that female children in the household are
likely achieve

4)Asset Index (PCA with source of drinking water, construction
material, toilet, kitchen)

rmdmmwm

Wi
Village wise Groundwater poverty
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Position of Hogladanga and Tihuria in terms of Groundwater
Poverty: Components

. *’f'.'-i'.f:.'...':
Conclusions

* There is a decline in the groundwater status in all the four cases where Tihuria
emerged to be the most groundwater poor

* Decline in the gross irrigated area and increasing pumping hours for boro depicts
such declining trend

* Usage of shallow tubewells in wastewater aquaculture ponds manifolds the stress in
Tihuria

* Insufficiency attributed to physical coverage and poor maintenance is strongly
reported by Tihuria

* Capacity of the households measured in his awareness and educational level,
economic status plays critically for Hogladanga

* Inequity and exclusion is not only shaped by the incapacitated institutional
framework but household’s preference towards ‘a perceived urban lifestyle’

* Scarcity is created along the axes of class

* Political alliances exacerbates inequalities, shape exclusions and collective action




Way Forward

* Increase coverage of the public drinking water sources across
four villages

* Regulation for private deep tube wells in peri-urban Khulna

* Interventions in education and awareness building in Tihuria
and Hogladanga

* Reclamation of the subsidiary wastewater channels in Tihuria
» Wastewater paddy cultivation can be explored in Tihuria

Thank you
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INSTITUTIONAL APPROACH TO
PERI-URBAN PROBLEMS

Results from Hogladanga village, Bangladesh

O1. RESEARCH FOCUS

¥huina oty Bangiacesh
* FRapw and uncontrolled urban expanzion

* Pressure ON Srouncwener mesourmes
*  Affects anniing weter supply in pen-urban communies

Hogiacangs viisge
* ™7 kmawey from Khuina crty
* Groundweter Cependent for dnnking, dome=c. agnculiural actnhies

Foce:
* Resesrch on intrtubonal Wﬁxﬁ‘mwm
*  Support for on-gong NA process in Hoglacangs vitage |Esngiadesn)

AC
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02. PERI-URBAN INSTITUTIONS

.ll ‘

My B & @**

mumrn
Formal & informal institutions S "

Aursl institubons are Unable I MENAEE Changng neec of par-rban srems
::en:mrgm 0
*  Conzzts of multiple actors with varying interests and goals ' [
*  Probiem solNg recuines NegOBEtIng With Cther actoTs ..
*  Perruroan communbes ae Soletec from formmal polcy anenas

~
03. OPPORTUNITY = -
’

*  Support problem soiving in Hogladengs
*  Improve understanaing of institubonal conteet
*  Build capacty to navigete Ceqsion making snena
* Developec & partcpetory community-based spproach Conssting of 4 steps

01 02 03 04

' Mag the institutional Anahyze strategic Explore strategies to
identfication context of the behaviour of actors addresz problem

problem

A<



4. RESULTS

s
TUDelft

STEP 1: PROBLEM IDENTIFICATION

*  NA Activites and fieic reports had highlghted several szues in =cgladanga

* Waste menagement, Canal encroschment, siuice gate mismanagement, fizh farmming value chaim etc
*  Access o safe ONNKING WEter SUDDly MOt DreIming ConcerT for residents

*  Insufficent tube-well infrastructure o meet local neecs

STEP 2: INSTITUTIONAL ANALYSIS

Formal drinking water situstion

* Amm WATIAM Commttss marage:
Srrking weter waopy M WO BT el
Cormwnty ] aphation
Cormmuties A tasen tbe-wel koersed
IAL seponable for ramlasor and water
iy euting Mecanc: ontrt the
tLe-wwh

* ulllslioes Matcras Polcy for Safe Water
wpphy & Lenmton (1968 Oageded
Water Act D013} Cormracty for mwchanica

* Oy YN nbte-ssl: nomled n
Hogidanga ro keesen ues tc viage n

cwmr L yean

Existire informal situsts

Aowsm Cption 1 Mssiders: iseest =
Suuie e et Mecanca are nres i
ramall 5ot ool aguter condiSons s
ekrown o cten tude-wel nislation
tw

Opton & Zate editing public o prvate
tate weli wit® other houwbold baes
o iormal agresmers

rulialions Ciseus TETeT, agreeTwnn
Wit tube- vl Seren pepTens ries for
Coneracton

Ouizosee: Drinding wates sscurity Dt

oot vest JrrelEDe ot IR UNkroWn

o]
TUDelft

Future urban situstion

Aremm: Copton 10 Apply for pped wrfece water
sspply from IOMASA, Projecs: priortoe aditng oty
reudenT |nct Sengred or unare Stat popuaton
Opmen T Apply for public tate-wel from KWASA
Zhare with ottwr = oumehSich

Opsion k Puchaw botie weter PFore botting
COImpare

Opmcn 4 I=eert 0 private tube el get lceme o
KNASA, Mire mechanc 1= notsl

allas 'Tedta Masmer Plan (2001 Ursas
sparsoes proposal WASA Act DOOE), TAC of water
spply proecty TaTfh for fferere ot ra
Ouicmrun: Water secarmy 150 apanded UTte” TeE
in tw ULt B srcettan




NA INPUTS & FEEDBACK fupert

De-brefing workshop _
* Aftendec by community govemment, CSO representatives on June 4, 2045
* Dscuss resufts of Sep 2

*  Inzsbtubons brief shared vis LS
*  Formal institutions reistec t Crnking water SudDly
* Eg Process for obtaning water supply
* Srharec with the community st Mango tree meetings

et Loeery

3 S .
1]
< rlia— I
LT ol
!‘wr l T
e P vt - -,
e .
ey

*  Meanwhiie ongong NA actiahies showed that
=  Acoess to safe crinking weter [guaiity] just as important for the community
* Refiected in their Negotation pian (depth of tube-weis)

STEP 3: ANALYSE ACTOR BEHAVIOR fuper

Game Theory Modeiz were used to

eamine s

1. EBestng dninking water zupply 5 & s

- 3 R:ur:u-inhngmlmpply A4 man

X G’WWMM’II‘I{IW
drinking water qualty

*  Modeis use £ inputs: actors, achons,
cutcomes and costs and benefits
*  Insghts
*  Why communities cannct get
therr preferred rategy
* Compare cifferent future
strategies to sccess

.. i T

‘.u..
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TUDelft

e d
TUDelft

Faciitsted by WE
March 27, 2018 : Community resioerts
March 28, 2018 : Local govemment representatives

Session 1 Session 2 Session 3

Peri-urban Urban drinking Groundwater
G!—'!l'lkm water water situabon monitonng
situation
- - . FubweSitalios * Cooperwiion & chelenges of negotelng

woform




05. COMMUNITY FEEDBACK fuper

For alist of publications about ths reseerch vist:
nitps/ fsww.resesrchgste net/profiie/Snariene_Gomes

THANK YOU

*f ,Shifting
* </ Grounds
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Initiative for Solving Water Related Problems through

Negotiated Approach in Khulna

14™ September 2018, Kolkata, India

ATM Zakir Hossain, Executive Director, Jagrata Juba Shangha (JIS)

18 ® SaciWATERs Bith ENDS

-

®* Hogladanga village is under Jalma
union of Batiaghata wupazila, 5
Kilometers away from Khulna City
besides Khulna Satkhira highway

= Number of Households: 189; Farmer
29.6%, Day laborer 19.60% and small
Business 19.70% and around 09% are
involved in Fish Farming, About 32%
household heads are illiterate

= 43.4% households settled here after
Aila (2009) and Sidr (2007) espedcally
from exposed coastal areas. 22.2%
settied in the last five years




Agriculture

296% families depend on Source of Irrigation
agriculture for their livelihood Source Belaes 30 | Brenenk
among which 18.5% are tenant

farmers and 11.1% own land. Years
Rice, Vegetables are major Oround Water 13.5%  65.5%

crops, Pulse and Sesame are  Tube wells 13.5% 65.5%

also produced. In the last 10  gurface Water 86.5% 34.5%

e SCEEOS weeey i D 115%  115%

‘or irrigation increased from

13.5%to0 65.5% Canal 57.7% 23%
River 17.30% 0%

Because of new settlements of Source: Baeine Survey LS, 1038

new comers, crop lands are

decreasing fast

Fisheries

®* 9% households involved in fish ™
farming. 4% are engaged in |
shrimp Cultivation and rest 5%
are engaged in white fish
cultivation(Rui, Katla)

®= Some powerful villagers fence »
canal for fish cultivation that is
responsible for water logging




Safe Water
Safe Water Sources
- Currently 26.8% people use tube- So;: ::::rof Ber:::sm ekt
well water for drinking and S 6.3% 96.8%
households use purposes, before T ; .
10 years which was only 6.3% Tube-well 6.3% 96.8%
Surface 936 32
- About half of the households syt
spend more than 1 hour in a day pgnq 56.1% 1.6%
to collect fresh water from their River 6.3% .
targeted deep tube-wells Canal 31.2% 1.6%
Source: Baselne Survey, 43 2000
| For Coicron, Pecple and Enveonmeet | L

Water Related Problems

Drinking Water Scarcity

= During summer season, water level go down, ponds and canals are being dried
out

= Quality of ground water is not good because of excessive iron and presence of
arsenic in shallow aquifer

= Currently people get water from (400-450) feet deep tube-well but they are
not satisfied with the water quality, they demand to get water from deeper
aquifer over 1000 feet

Water logging Problem

= Only canal is encroached and grabbed by powerful people, disrupted free flow of
water and causing water logging in the village

= Fishermen, blocking the canal with fence that reduces water flow

= [mproper Sluice gate management is responsible for not getting enough water in
the canal

= Real Estate business buying land here and there, filling land by sand and
interrupting the process of aquifer recharge and creating water logging







